primary lesion but the typical degenerative changes of established hallux rigidus have developed, with a dorsal exostosis visible on the lateral radiograph. The cause would never have been detected had the previous X-ray pictures not been taken. Discussion Fig 10 sums up the sequence of events which may account for a large number of 'idiopathic cases' of hallux rigidus: first, the early lesion of osteochondritis which may be difficult to detect radiologically ( Fig 1OA) ; next, during adolescence the process of repair and creeping substitution which renders the lesion visible on the radiographs (Fig 10 B, c ) (as the patient may not complain of pain at this time such X-rays may never be taken); lastly the bone scar remains visible for a period during the adult life but is eventually lost in the overwhelming distortions of the secondary degenerative arthritis ( probably often symptomless during this phase, but visible on radiographs. D, E, the healed depression on the metatarsal head; difficult to detect in the adult and obscured by secondary degenerative changes This 'intrinsic' theory postulates one calamitous episode in childhood: the joint surfaces are irrecoverably damaged and the inevitable sequence of events thereafter can be explained. There is no need to search for an 'extrinsic' factor in the minor variations of the anatomy of the foot to account for the gradual degeneration.
However, there remains the question why osteochondritis dissecans appeared in the first place. The exact cause of such lesions is unknown but the author subscribes to the general view that osteochondritis dissecans is the result of an osteochondral fracture occurring on the convexity of a joint surface. The heads of the metatarsals would be theoretically liable to such injury, particularly the head of the first metatarsal. There is evidence that 'Freiberg's infraction' of the second and adjacent metatarsal heads is the result of such a fracture and Braddock (1959) has demonstrated that the second metatarsal head shows relative weakness at a certain stage of maturation, namely between the ages of 7 and 10 years. Osteochondritis dissecans of the head of the first metatarsal may be the result of a fracture suffered when the head of that bone is similarly fragile.
Carpal Tunnel Syndrome by T M Stevenson FRCS (Brighton Hospital Group)
Median nerve compression in the carpal tunnel was first recognized as the common cause of acroparmsthesia of the hands over twenty years ago. The first series of cases treated by operative decompression was published by Brain et al. in 1947 and since then this operation has achieved widespread usage and success. Many favourable reports have appeared in the British and American literature but surprisingly few from the rest of the world where the condition appears to be less common. Annotations on the subject have appearedin theBritish MedicalJournal(1961), concluding with the statement that 'surgical decompression offers almost certain and permanent relief from sensory symptoms', and in the Lancet (1965) , which concluded, 'if all the transverse fibres of the retinaculum are divided the patient will enjoy complete and permanent relief'.
With increasing experience of the operation in the Brighton Hospital Group, it was felt that these highly satisfactory results were not always being obtained. A retrospective review was therefore carried out on all patients treated by operation for this condition between one and five years ago at the Royal Sussex County Hospital and the Brighton General Hospitala total of 120 consecutive patients with 166 operations. Ages ranged from 28 to 76 years. There were 104 women and 16 men. Forty-one patients had bilateral operations and 5 had re-explorations of the same side. The condition is particularly common at or just after the menopause and half the women in this series were aged 45-55. Though the authors of several previous series, particularly Tanzer (1959) and Crow (1960) , have stressed the part trauma plays in the onset of symptoms, in this series a history of injury, or for that matter of any other underlying vtiological factor, was found in only 24 patients (20%), as follows: Previous Colles fracture 8; other local injury (sprained wrist, &c.) 4; osteoarthritis of the wrist 1; ganglion 2; and flexor tenosynovitis 9 (consisting of 4 cases of proved rheumatoid tenosynovitis, one case of tuberculous compound palmar ganglion and 4 cases of nonspecific tenosynovitis).
The symptoms following Colles fracture were not found in any of the cases till some weeks or months after the injury, usually starting when the patient began remobilization of the wrist. The plaster immobilization prior to this had presumably kept the symptoms in abeyance.
Carpal tunnel compression appears to be a feature more of the early than of the later stage of rheumatoid arthritis, as 2 of the 4 patients mentioned above were not diagnosed till biopsy was performed at the decompression operation and a further 3 patients have developed articular signs of rheumatoid arthritis in the interval between their operation for carpal tunnel compression and the present review.
A relation between carpal tunnel syndrome and other collagenous degenerative conditions in the upper limb was noted in 8 patients -4 cases of trigger thumb or finger, 2 of tennis elbow and 2 of supraspinatus tendinitis; this appears to be a slightly higher incidence of these admittedly common conditions than would be expected in 120 unselected patients of equivalent age group.
The principal clinical features are shown in Table 1 . The duration of symptoms ranged from a few weeks to twelve years with an average of 21 months, often with remissions and relapses.
The presenting symptom in the majority of cases was a painful burning paresthesia in the hands with nocturnal exacerbation in a high percentage. Complaints of stiffness or swelling of the fingers were remarkably common, though there are seldom any abnormal physical signs in the fingers; the cause may well be a degree of tenosynovitis of the flexor digitorum at the wrist level which, in addition to causing these symptoms, is the cause of the median nerve compression. Fingertip numbness and thenar wasting are usually regarded as late signs; Kendall (1960) found that these signs did not generally appear till over a year had elapsed. The finding in this series, however, was that they were often present after six months or less and that their incidence did not increase with the further duration of symptoms (Table 2) . It therefore appears that the damage to the median nerve results from the intensity of compression rather than its duration.
Diagnosis has been made almost entirely on clinical features: the only ancillary diagnostic method used in this series has been a trial of conservative treatment. This was used in all cases of doubt, particularly in those patients whose pain radiated up the arm, who often had some limitation of cervical movement and radiological changes in the cervical spine, making a differential diagnosis with cervical spondylosis difficult. Two methods of conservative treatment have been used; local injection of hydrocortisone under the anterior carpal ligament and immobilization of the wrist at night by a plaster splint. Crow (1960) , who surveyed both procedures, found the response to hydrocortisone injection the more accurate prognosis of the result of operative treatment, though Heathfield (1957) found almost complete accuracy of diagnosis with plaster splintage. The impression gained in this series, in which 33 patients had temporary treatment with plaster splintage and 29 with hydrocortisone injections, was that immobilization at night with a plaster splint produced the more convincing symptomatic relief in those patients who later came to operation, though this can only be an impression as the fate of those patients who did not subsequently come to operation is not known.
Operation: All operations in this series were done under general anesthesia and with a tourniquet. The majority were admitted the day before operation and discharged the day after and, to allow this short hospitalization in bilateral cases, only one side was operated on at a time. The observation of Kendall (1960) that operation on one side often produced bilateral relief was borne out in this series where 9 patients found their contralateral symptoms had subsided so much that they declined operation on the second side. The skin incision varied with the surgeon doing the operation. Three types of incision were used:
(1) The vertical S-shaped incision crossing the wrist crease in 86 operations. (2) The L-shaped incision down the base of the palm and along the wrist crease in 47 operations. (3) The transverse incision in 28 operations.
In the majority, treatment consisted only of complete division of the retinaculum; neurolysis was done only if there was some indication such as adhesion of the nerve to surrounding structures or thickening ofthe underlying flexor sheath which was dissected out and excised. This was done in 11 patients. It was incidentally noted that 3 of the patients with considerable adhesion between the nerve and underlying structures had recently been treated by local hydrocortisone injections. Five patients have undergone re-exploration for persistent symptoms: one with complete relief, 2 with improvement and 2 without change. In the patient who obtained complete relief it was found at re-exploration that the palmar part of the retinaculum was undivided; the original operation had been through a transverse incision.
Follow up: Of the 120 patients reviewed, 105 patients with 145 operations were traced. The patients' own opinion of the success of the operation was as follows: Completely successful and completely symptom free, 58 patients (55-2 %); operation successful but not completely symptom free, 36 patients (34 3%); unsuccessful, symptoms predominantly unchanged, 11 patients (10 5 %).
The 47 patients with some persistent disability were re-examined, revealing a probable misdiagnosis in 4 cases: 2 who initially had apparently typical nocturnal pain in the hand have now developed signs of ulnar paresis; in the other 2 patients diagnoses of carpometa-carpal osteoarthritis of the thumb in one case and of probable Raynaud's disease in the other have been made. In the other 43 patients the diagnosis of carpal tunnel syndrome has remained unaltered; 34 of them (32 4%) were improved by operation and 9 (8 6%) were predominantly unchanged; their clinical features are shown in Table 3 .
In addition to the large number of patients showing some persistent symptoms, the following points of interest arise:
(1) The average duration of pre-operative symptoms in these patients is less than that of the group as a whole; so the poor results are by no means confined only to patients with long preoperative symptoms.
(2) The nocturnal exacerbation of pain had disappeared in almost all these patients and this appears to be why, though not completely symptom free, 90% of them were satisfied with the result of their operation.
(3) The incidence of arm pain in these patients is no higher than over the whole series; so it seems unlikely that coincidental nerve pressure in the neck or axillary region is responsible to any significant degree for the unfavourable results. (4) Fingertip numbness is the most common persistent complaint, being still present in over half those patients exhibiting it pre-operatively; thenar wasting was found to persist in about 75 % of the patients exhibiting it pre-operatively. (5) Six patients had, as their main persistent complaint, pain and tenderness in the scar which was still present over a year after operation; all had vertical elongated S-shaped incisions; the tenderness was particularly in the proximal part of the scar which in several had become thickened and contracted and this would appear to be a disadvantage of this incision to weigh against its advantage of better exposure.
Other features noted were that the small group of male patients obtained better results than the women and that only one of the 8 patients whose symptoms dated from a Colles fracture had complete relief after operation. Of the 11 patients in whom neurolysis and synovial excision had been done, complete symptomatic relief was obtained in 8, including all 4 rheumatoid arthritis patients; this justifies the larger incision and synovial excision certainly in this type of case, but the numbers are too small to indicate whether or not it should be used in all cases of median nerve decompression as recommended by Blunden (1956) .
Finally, one important finding was that all patients with persistent symptoms had had them ever since operationnone had become symptom free and later relapsed; cure following operation therefore appears to be permanent.
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Summary
Operative treatment ofthe carpal tunnel syndrome has proved, in our hands at least, to give less certain and less complete relief than is commonly believed and certainly less good results than have been suggested in recent annotations (British Medical Journal 1961 , Lancet 1965 or in the majority of recent reports on the subject (e.g. Kremer et al. 1953 , Kendall 1960 , Garland et al. 1963 , Crow 1960 . Improved diagnosis using nerve conduction time measurements in doubtful cases and, perhaps, the wider use of neurolysis and excision of underlying synovial sheaths may improve the results, but there appear to be a significant number of correctly diagnosed and adequately treated cases of carpal tunnel syndrome which are unrelieved or only partially relieved by operation. It therefore seems wise to give a more cautious prognosis, particularly when numbness and wasting are present pre-operatively. Operative treatment does, however, have the great advantage over conservative treatment in that it appears to produce a permanent result with little or no danger of relapse, particularly as regards the disturbing night pain. The arthrographic changes seen in the established frozen shoulder were first described by Neviaser in 1962 and the pathological findings were reported by the same author in 1948. The changes found in this series of patients with frozen shoulders were essentially the same as he describes but those in post-traumatic stiff shoulders differed markedly from this. X t w zaX; .+X..@~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.v . .. Arthrographic Appearances Frozen shoulders: Seventeen patients, with at least a three months' history ofpain and increasing stiffness. Only one of this group, a man of 47, developed a frozen shoulder after injury, and it began ten days after a dislocation of the shoulder; there was no known precipitating factor in the other patients. Pain was subsiding or had subsided at the time of arthrography.
Arthrographic Changes in Frozen and
In each patient there was a gross reduction in joint volume, 0 5-3 ml of Hypaque and lignocaine mixture only being injected at pressures up to 1,000 mmHg. The injected radio-opaque medium outlined a small meniscus between the head of the humerus and the glenoid (Fig 1) , with a greater or lesser amount of medium over the head posteriorly (Fig 2) depending upon the amount of injectable fluid. There was failure to fill the subscapular bursa, the bicipital tendon sheath and the axillary pouch in all instances. 
